serum from LPS injected mice were run on 2x1ml HiTrap Heparin HP (GE Healthcare) columns with an ÄKTA FPLC. 10mM Na 2 PO 4 buffer, pH 7, was used as binding buffer, and fractions were collected (A1, A2, A3 etc). Proteins bound by the column were eluted by gradually increasing the NaCl concentration up to 1M. The dark blue line in the figure indicates protein concentration as measured by UV280nm absorbance, and the light blue line indicates the concentration of NaCl; increased to elute the bound protein fraction. (B) Coomassie Blue stained gel of the starting material (serum), the flow through and eluted fraction. (C) Flow through and eluted fraction was buffer exchanged to PBS, to remove the high salt concentration in the eluted fraction, and incubated with bone marrow cells overnight. IL-4Rα expression on neutrophils was detected by flow cytometry, showing that the IL-4Rα regulatory protein does not bind the heparin column. (D) Sample adjusted to 1M (NH 4 ) 2 SO 4 was run on 1x1ml HiTrap Butyl HP (GE Healthcare) with an ÄKTA FPLC. Fractions were collected (A1, A2, A3 etc.) as 20mM Na 2 PO 4 buffer, pH 7, with 1M (NH 4 ) 2 SO 4 was pumped over the column. When no more protein was eluted from the column (as indicated by the blue UV280nm and pink UV215nm absorbance stabilizing at a low value), the bound fractions were eluted from the column by gradually decreasing the (NH 4 ) 2 SO 4 concentration (as indicated by the light blue line). (E) The flow through, 1st and 2nd elution peak were buffer exchanged to PBS and incubated with bone marrow cells overnight. Neutrophil IL-4Rα expression was measured by flow cytometry showing that proteins that bound the column had the IL-4Rα regulatory activity. MH-S clones were stimulated with 0.2 µg/ml LPS for 16h, and global gene expression was measured. Graph shows genes, annotated as extracellular, upregulated >2 fold comparing LPS stimulated (n = 6) and not stimulated cells (n = 6). Data presented as mean and SEM in A (n = 3), C (n = 3), and D (n = 6). * P < 0.05, *** P < 0.005, by One-way ANOVA with Tukey´s post hoc test. Data is representative of at least two independent experiments (A-C), or from one experiment (D).
For the gene expression experiment, a later time point after stimulation than typical was chosen to collect samples. This was based on that we know that the IL-4Rα regulating protein has a prolonged secretion profile following LPS stimulation of this cell line. Thus, that knowledge allowed us to look at a later time point, limiting the dataset from being overcrowded by early response genes seen in the first hours after LPS stimulation. Clone 1C10, 1D10, and 4F6 are all homozygous for a -1 nucleotide mutation. Clone 1B3 is heterozygous for a -1 and -7 nucleotide mutation, both mutations expected to generate a KO allele. By genotype and by protein measurement, these four clones are KO for Csf3. Importantly, clones secreted IL-6 upon LPS stimulation, showing that the capability of the clones to respond to stimulation was not affected.
Clones Genotype . When the activity of HoxB8 is induced in mouse bone marrow cells in the context of SCF, a cell population proliferates at a CD11b-Ly6G-precursor stage. As the Hoxb8 activity is turned off, the cells differentiate into mature cells after ~five days. (A) Flow cytometry analysis of surface markers in an established HoxB8 bone marrow cell population as cells are induced to differentiate by turning off the HoxB8 expression day 0, and +/-CSF3 added day 1. (B) HoxB8 cells were induced to differentiate by turning off the HoxB8 expression day 0, CSF3 was added day 1, and +/-IL-4 was added day 4. The next day, FcγR2b expression was determined by flow cytometry, left, and qRT-PCR, right. (C) HoxB8 cells were cultured for 4 days as indicated (+/-differentiation, +/-CSF3), incubated overnight with +/-IL-4, and the cells were used the next day (day 5) in a transwell migration assay. Migration was induced by CXCL2 or C5a, and the % of cells that migrated after 90 minutes were determined by counting the cells with flow cytometry. Data are presented as mean and SEM in A (n = 3) and individual data points and mean in B-C (n = 3). n.s. = not significant, ** P < 0.01, *** P < 0.005, by One-way ANOVA with Tukey´s post hoc test. Data in A represent pooled data from three independent experiments. See supplemental methods for more information about the experiment.
CCCTGCCTCTGCCCCGA-GCTTCCTGCTTAAGTCCCTGGAGCAAGTGAGGAAGAT
Note that the HoxB8 setup is the same setup used for the HoxB8 Macpro cells used in main Figure 1D Targeted signaling molecules and controls
Jun Map2k7 . | Components of the MyD88/NFκB pathway are involved in the CSF3 secretion following LPS exposure, but not in the subsequent neutrophil IL-4Rα upregulation mediated by CSF3 (A) A custom CRISPR screen targeting 22 genes related to TLR signaling pathways was performed in the Macpro macrophage cell line. Cells were infected with the pooled library at a low multiplicity of infection, single-cell colonies were generated by clonal dilution, and expanded in 96-well plates. As cells started to get confluent, wells were differentiated to macrophages by the withdrawal of estradiol. Macrophages were stimulated by 0.2 µg/ml LPS, and CSF3 ELISA was performed after a 24h incubation. (B-C) Cells with low CSF3 production were sequenced to identify which gRNAs that were found in the clonal cell colony, and five genes were identified, suggesting that the activation of the canonical NFκB pathway (NFκB1/RELA) is responsible for the production of CSF3. B1b_PC  preT_DN1_Th  preT_DN2a_Th  preT_DN2b_Th  preT_DN3_Th  T_DN4_Th  T_ISP_Th  T_DP_Th  T_4_Th  T_4_Nve_Sp  T_4_Nve_Fem_Sp  T_4_Sp_aCD3+CD40_18hr  T_8_Th  T_8_Nve_Sp  T8_TN_P14_Sp  T8_TE_LCMV_d7_Sp  T8_MP_LCMV_d7_Sp  T8_IEL_LCMV_d7_Gut  T8_Tcm_LCMV_d180_Sp  T8_Tem_LCMV_d180_Sp  Treg_4_25hi_Sp  Treg_4_FP3+_Nrplo_Co  NKT_Sp  NKT_Sp_LPS_3hr  NKT_Sp_LPS_18hr  NKT_Sp_LPS_3d  Tgd_g2+d17_24a+_Th  Tgd_g2+d1_24a+_Th  Tgd_g1_1+d1_24a+_Th  Tgd_g2+d17_LN  Tgd_g2+d1_LN  Tgd_g1_1+d1_LN Tgd_Sp This construct has RFP driven by a bacterial promotor in the stuffer. The stuffer is supposed to be replaced by a gRNA when a CRISPR library is cloned into the CRISPR plasmid. If the BsmBI digestion of the plasmid, and excision of the stuffer is not optimal the subsequent CRISPR library could be contaminated by constructs containing the stuffer instead of the intended gRNAs. The bacterial RFP cassette in the stuffer enables the rapid identification of bacterial colonies carrying constructs with stuffer (bacteria are red) and colonies without the stuffer (bacteria are white). This can be used as a simple visual quality control step for the gRNA cloning efficiency. , and buffer exchange (fig. S1 ). Serum was fractionated using various columns as indicated by the manufacturer (GE Healthcare); HiTrap Butyl HP, HiTrap Heparin HP, HiTrap Con A 4B, HiTrap Q XL, HiTrap Blue HP, HiTrap Benzamidine FF using an AKTA chromatography system (GE Healthcare). When needed, fractions were concentrated and buffer exchanged to PBS using Vivaspin columns with a 10 kDa cut-off, or buffer exchanged using PD-10 or HiTrap desalting columns (all GE Healthcare). Buffer exchange is crucial when testing the activity of fractions eluted with, e.g. high salt concentration, as this is toxic to the cells. The fractions were used at 1-25% to stimulate bone marrow neutrophils in cRPMI ~20h before FACS analysis of IL-4Rα expression.
Supplemental materials and methods

Fractionation, concentration
The production of ERBD-HoxB8 retrovirus used for fig S4 was initiated by seeding 2x10^6 cells HEK293T cells in 10 ml DMEM with 10% serum and 1% glutamine in 100 mm plates. After ~24h culture, the cells were at 60-70% confluency, and the medium was replaced by 6 ml fresh, pre-warmed medium. 10 µg of ERBD-HoxB8 MCSV-based retroviral transfer plasmid and 10 µg of the EcoPac plasmid (both kind gifts from Dr. Mark P. Kamps, UCSD) were added to 1 ml of LyoVec (Invivogen), gently mixed, incubated in room temperature for 30 min, and then gently added to the HEK293T. ~12h later the medium was removed and replaced by 5 ml of fresh DMEM with 30% serum and 1% glutamine. After another ~36h, the supernatant, containing the virus, was collected, briefly centrifuged to remove cellular debris, and used for spin infection of bone marrow cells.
The HoxB8 neutrophil line used in fig. S4 , was generated from bone marrow cells of Cas9 mice based on the description in Wang et al. (Wang et al., 2006) . Briefly, bone marrow cells were collected and cultured in RPMI-1640 with 15% serum, 1% penicillin-streptomycin-glutamine, and cytokines (50 ng/ml SCF, 25 ng/ml IL-3, and 25 ng/ml IL-6; Peprotech) for two days. Cells were then spin-infected (1000g, 2h, 37°C) with an MSCV retrovirus carrying the estrogen-binding domain (ERBD)/HoxB8 fusion protein construct (kindly provided by Dr. Mark P. Kamps) in the presence of lipofectamine (1:1000; Invitrogen). Infected cells were selected for two weeks with 500 µg/ml G418 (Invitrogen) in RPMI with 10% serum, glutamine and antibiotics in the presences of 10 ng/ml SCF and to activate the ERBD-HoxB8; 10 µM β-estradiol (Sigma-Aldrich). Non-adherent cells were passaged every 2-3 days. After two weeks of selection, G418 was not added anymore, and cells (CD11b-, Ly6G-precursor cells) were expanded in 10 ng/ml SCF and 10 µM β-estradiol. To differentiate the cells to mature neutrophils (CD11b+, Ly6G+), β-estradiol (that induces the activity of the ERBD/HoxB8 fusion protein) was washed away, and cells were cultured in RPMI with serum, glutamine, antibiotics, and 10 ng/ml SCF (Peprotech), the next day, 20 ng/ml CSF3 (Peprotech) was added and cells were cultured for four more days (a total of five days since the removal of β-estradiol to turn off the HoxB8 expression). In experiments where IL-4 was added, Fig. S4 B-C, this was done day 4 at 25 ng/ml, and cells analyzed after ~20h incubation. For transwell experiments, Fig. S4 C, 96-well plates with 5.0 µm Pore Polycarbonate Membrane (Corning, 3388) was used, with 1-5 x10^5 cells added per well and let to migrate for 90 minutes in the incubator.
Modification of lenitGuide-Puro. The lentiviral sgRNA transfer vector, lentiGuide-Puro, was obtained from Addgene (plasmid #52963 kindly provided by Dr. Feng Zhang) and modified to produce lentiGuide-Puro-P2A-EGFP and lentiGuide-Puro-P2A-EGFP_mRFPstuf as specified in Fig. S10 and supplementary table 1. Briefly, the modification includes adding P2A-EGFP after the PuroR, as well as to introduce a bacterial LacZ expression cassette in the gRNA stuffer coding for mRFP (the LacZ/mRFP expression cassette was a kind gift from Dr. Erik Holmgren). With the mRFP stuffer, bacteria that have taken up the construct are red, and if the stuffer has been removed by a gRNA, they are white. These modified lentiGuide-Puro versions are deposited to the nonprofit plasmid repository AddGene.
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